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(57) ABSTRACT

A passenger seat arrangement comprises at least one first seat
arranged at a first lower level, and at least one second seat
arranged at a second elevated level. Each of the first and the
second seats comprises a supporting surface for supporting a
passenger which is movable between an upright seating posi-
tion and a reclined lying position. At least one of the first and
the second seats is constructed in such a manner that a move-
ment of its supporting surface from the upright seating posi-
tion into the reclined lying position results in an increase of a
distance between the supporting surface of the first seat and
the supporting surface of the second seat.
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PASSENGER SEAT ARRANGEMENT FOR A
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to European Patent
Application No. 14 162 344.7 filed Mar. 28, 2014, which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The embodiments described herein relate to a pas-
senger seat arrangement that is suitable for use in the passen-
ger cabin of an aircraft and in other means of transport, such
as, for example, buses or trains.

BACKGROUND

[0003] In modern means of transport, in particular in air-
craft, it is very important from an economic point of view to
make optimum use of the available space in a passenger
cabin. Passenger cabins are therefore fitted with as many rows
of passenger seats as possible, which are positioned with as
little space between them as possible. In order to still more
efficiently use the space in a passenger cabin of an aircraft,
U.S. Pat. No. 4,066,227 proposes to position an elevated deck
structure on a main deck floor in the passenger cabin of a
wide-body aircraft for providing a mezzanine seating area in
a substantially unused upper lobe of the aircraft fuselage. WO
97/07021 A2 describes a split level seating structure, wherein
consecutive rows of seats are alternately arranged at a lower
and a higher level.

[0004] It would therefore be desirable to provide a passen-
ger seat arrangement that permits optimum use of the space in
a passenger cabin of an aircraft or other means of transport,
but still provides a high level of comfort for the passengers
using the seat arrangement. It would further be desired to
provide a passenger cabin region which is equipped with a
passenger seat arrangement of this kind.

SUMMARY

[0005] A passenger seatarrangement comprises at least one
first seat arranged at a first lower level and at least one second
seat arranged at a second elevated level. When the passenger
seat arrangement is mounted in a passenger cabin of'a vehicle,
the first lower level at which the first seat is arranged may be
defined by a floor of the passenger cabin. The first lower level,
however, also may be elevated or lowered relative to the floor
of'the passenger cabin. Each of the first and the second seats
comprises a supporting surface for supporting a passenger.
The supporting surface may comprise a backrest portion, a
seating portion and a feet supporting portion, and is movable
between an upright seating position and a reclined lying posi-
tion. In the upright seating position, the backrest portion may
extend at an angle of approximately 90° relative to the seating
portion. To the contrary, in the reclined lying position, the
backrest portion may extend at an angle of approximately 130
to 180° relative to the seating portion. In one embodiment of
the passenger seat arrangement that provides for a particu-
larly high passenger comfort, at least one of the first and the
second seats, in its reclined lying position, is provided with an
entirely flat supporting surface with the backrest portion, the
seating portion and the feet supporting portion extending atan
angle of substantially 180° relative to each other.
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[0006] At least one of the first and the second seats is
constructed in such a manner that a movement of its support-
ing surface from the upright seating position into the reclined
lying position results in an increase of a distance between the
supporting surface of the first seat and the supporting surface
of the second seat. For example, the first seat may be con-
structed in such a manner that a movement of its supporting
surface from the upright seating position into the reclined
lying position results in a lowering of the supporting surface
relative to the supporting surface of the second seat thus
increasing the distance between the supporting surface of the
first seat and the supporting surface of the second seat. Alter-
natively or additionally thereto, the second seat may be con-
structed in such a manner that a movement of its supporting
surface from the upright seating position into the reclined
lying position results in a raising of the supporting surface
relative to the supporting surface of the first seat thus also
increasing the distance between the supporting surface of the
first seat and the supporting surface of the second seat.

[0007] Inthe passenger seat arrangement, the design of the
first and/or the second seat thus provides passengers occupy-
ing the seats of the passenger seat arrangement enough space
to guarantee a high level of comfort independent of whether
the seats of the passenger seat arrangement are used in their
upright seating position or their reclined lying position.
Simultaneously, as compared to usual one level seat arrange-
ments, the passenger seat arrangement allows the installation
of a higher number of seats within a given installation space
inside a passenger cabin of a vehicle. The passenger seat
arrangement thus is in particular suitable for use in, for
example, the Business Class area of an aircraft cabin.

[0008] In a preferred embodiment of the passenger seat
arrangement, the first and the second seats are positioned
offset relative to each other along a longitudinal axis of the
passenger seat arrangement. This arrangement permits opti-
mum use of the available space in a vehicle passenger cabin
and simultaneously optimum comfort for the passengers
occupying the seats of the passenger seat arrangement. For
example, the first and the second seats can be arranged in such
a manner that the first seat, along the longitudinal axis of the
passenger seat arrangement, is positioned behind the second
seat such that, when both the first and the second seats have
their supporting surfaces in the upright seating position, the
passenger occupying the first seat has enough head clearance
behind the second seat. The head clearance for the passenger
occupying the first seat with its supporting surface in the
upright seating position may be maintained by constructing
the second seat in such a manner that a movement of its
supporting surface from the upright seating position into the
reclined lying position results in a raising of the supporting
surface relative to the supporting surface of the first seat.

[0009] The passenger seat arrangement may further com-
prise an ottoman arranged at the first lower level in front of the
first seat. The ottoman then may be used for providing an
additional feet supporting portion for the passenger occupy-
ing the first seat. Further, the ottoman may be equipped with
storage compartments for storing items such as newspapers
and the like. A stair or ladder for providing access to the
second seat may be mounted to a side surface of the ottoman.
The stair or ladder then does not require additional installa-
tion space, but may be integrated in the existing ottoman. The
use of an ottoman as a support for a stair or ladder for pro-
viding access to the second seat is particularly suitable in a
passenger seat arrangement, wherein the first and the second
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seat are positioned offset relative to each other along a longi-
tudinal axis of the passenger seat arrangement.

[0010] The supporting surfaces of the first and the second
seat, when arranged in their upright seating positions, may
face in the same direction. Alternatively, the supporting sur-
faces of the first and the second seat, when arranged in their
upright seating positions, may face in opposite directions. As
still a further alternative, the supporting surfaces of the first
and the second seat, when arranged in their upright seating
positions, may extend at an angle of approximately 90° rela-
tive to each other.

[0011] The passenger seat arrangement may further com-
prise at least a third seat arranged at the second elevated level
opposed to the second seat. This arrangement has the advan-
tage that a single stair or ladder may be used to provide access
to both, the second and the third seat. The third seat preferably
also comprises a supporting surface for supporting a passen-
ger which is movable between an upright seating position and
reclined lying position. Furthermore, the third seat might be
constructed in such a manner that a movement of its support-
ing surface from the upright seating position into the reclined
lying position results in an increase of the distance between
the supporting surface of the first seat at the first lower level
and the supporting surface of the third seat.

[0012] The passenger seat arrangement may comprise two
first seats arranged in a row side by side. Additionally or
alternatively the passenger seat arrangement may comprise
two second seats arranged in a row side by side. Finally, it is
also conceivable that the passenger seat arrangement com-
prises two third seats arranged in a row side by side. In an
arrangement comprising two first seats arranged in a row side
by side and two second seats arranged in a row side by side,
comfortable access to all seats of the arrangements is guar-
anteed, at least when the passenger seat arrangement is
mounted in the passenger cabin of a vehicle in such a manner
that access is provided to both first and second arranged in a
row side by side, e.g. viatwo aisles extending along both sides
of the passenger seat arrangement. Also, when the arrange-
ment further comprises two third seats arranged in a row side
by side, comfortable and unhindered access to all seats is still
possible.

[0013] Basically, the first seat and/or the second may be
arranged in such a manner, that a longitudinal axis thereof
extends substantially parallel to a longitudinal axis of the
passenger seat arrangement. Preferably, however, the first
seat is arranged in such a manner that a longitudinal axis
thereof, in a direction of view of a passenger occupying the
first seat, defines an acute angle with the longitudinal axis of
the passenger seat arrangement. When the seat arrangement is
mounted in the passenger cabin of a vehicle, the first seat then
may be arranged in such a manner that a feet supporting
portion of the supporting surface of the first seat is disposed at
a greater distance from an aisle providing access to the first
seat than a backrest portion of the supporting surface of the
seat. The space between the feet supporting portion of the
supporting surface of the first seat and the aisle then may be
used for arranging the stair or ladder providing access to the
second seat at the second elevated level in a particularly space
saving manner.

[0014] Alternatively or additionally thereto, the second seat
may be arranged in such a manner that a longitudinal axis
thereof, in a direction opposite to a direction of view of a
passenger occupying the seat, defines an acute angle with the
longitudinal axis of the passenger seat arrangement. When
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the seat arrangement is mounted in the passenger cabin of a
vehicle, the second seat then may be arranged in such a
manner that a backrest portion of the supporting surface of the
second seat is disposed at a greater distance from an aisle
providing access to the second seat than a feet supporting
portion of the seat. Such an arrangement of the second seat
makes optimal use of the available space in the passenger
cabin of a vehicle when the first seat is arranged in such a
manner that a longitudinal axis thereof, in a direction of view
of'a passenger occupying the first seat, defines an acute angle
with the longitudinal axis of the passenger seat arrangement.

[0015] When the seat arrangement comprises two first
seats, the two first seats might be arranged in a row side by
side at the same position along the longitudinal axis of the seat
arrangement and with their longitudinal axes extending sub-
stantially parallel to the longitudinal axis of the seat arrange-
ment. However, two first seats arranged in a row side by side
preferably are arranged in such a manner that their longitu-
dinal axes, in a direction of view of passengers occupying the
first seats, define an acute angle with the longitudinal axis of
the passenger seat arrangement in order to allow the stair or
ladder providing access to the second seat at the second
elevated level to be arranged in a particularly space saving
manner. In particular, when the longitudinal axes of the seats
are inclined relative to the longitudinal axis of the passenger
seat arrangement, a particular space saving positioning of the
stair or ladder providing access to the second seat at the
second elevated level is possible if the two first seats arranged
in a row side by side are positioned offset relative to each
other along the longitudinal axis of the passenger seat
arrangement. Similarly, also two second seats arranged in a
row side by side may be positioned offset relative to each
other along the longitudinal axis of the passenger seat
arrangement

[0016] The passenger seat arrangement may further com-
prise at least one fourth seat arranged at the first lower level in
front of the first seat. Like the first seat, the fourth seat may
also comprise a supporting surface for supporting a passenger
that is movable between an upright seating position and a
reclined lying position. Preferably the fourth seat is con-
structed in such a manner that a movement of its supporting
surface from the upright seating position into the reclined
lying position results in the supporting surface of the fourth
seat being arranged at a different level than the supporting
surface of the first seat in its reclined lying position. For
example, the fourth seat may be constructed in such a manner
that its supporting surface, in its reclined lying position is
arranged at a higher level than the supporting surface of the
first seat in its reclined lying position, in order to allow a feet
supporting portion of the supporting surface of the first seat to
be arranged below a backrest portion of the supporting sur-
face of'the fourth seat. As a result, a distance between the first
and the fourth seat along the longitudinal axis of the passen-
ger seat arrangement may be reduced without affecting the
comfort of the passengers occupying the first and the fourth
seat.

[0017] A passenger cabin region comprises the above
described passenger seat arrangements. The passenger cabin
region may further comprise a first aisle and a second aisle
extending substantially parallel to the first aisle. The passen-
ger seat arrangement may be arranged between the first and
the second aisle. The first and the second aisle then provide
comfortable access to the seats of the passenger seat arrange-
ment, in particular when the passenger seat arrangement com-
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prises a pair of first seats arranged in a row side by side and/or
apair of second seats arranged in a row side by side. When the
passenger cabin region is a region of an aircraft passenger
cabin, the passenger cabin region preferably forms a central
region of the aircraft passenger cabin. The passenger cabin
region then may use the space provided inside of the aircraft
passenger cabin and in particular an upper portion of the
central region of the aircraft passenger cabin in a particularly
effective manner, whereas side regions of the aircraft passen-
ger cabin may be equipped in a conventional manner with one
level seat rows and overhead luggage bins.

[0018] The passenger cabin region may further comprise a
floor panel supporting the first seat. A recess may be formed
in the floor panel in such a position that it is suitable to receive
the feet of a passenger occupying the first seat. The provision
of'arecess inthe floor panel allows the first seat to be arranged
with its supporting surface being placed at a lower position
relative to the floor panel, since a passenger occupying the
seat may place the feet in the recess when the supporting
surface of the seat is in its upright seating position without
loss of comfort. When the passenger seat arrangement com-
prises two or more first seats in a row side by side, plural
recesses or an enlarged recess may be formed in the floor
panel such that all passengers occupying the row of first seats
may place their feet in the recess(es).

[0019] In the passenger cabin region, a plurality of carrier
elements may be provided for supporting the floor panel.
Preferably, a recess is formed between adjacent carrier ele-
ments. This ensures that the structural integrity of the floor
construction is not affected by the recess provided in the floor
panel.

[0020] The passenger cabin region may further comprise a
ceiling panel. A further recess may be formed in the ceiling
panel in such a position that it is suitable to receive the head
of'a passenger when accessing the second seat. The provision
of a further recess in the ceiling panel allows the second seat
to be arranged with its supporting surface being placed at a
higher position relative to the first seat, since the further
recess provides for a sufficient head clearance for a passenger
accessing the second seat. When the passenger seat arrange-
ment comprises two or more second seats in a row side by
side, plural recesses or an enlarged recess may be formed in
the ceiling panel.

[0021] Inthe passenger cabin region a plurality of ribs may
be provided for supporting the ceiling panel. Preferably, the
further recess is formed between adjacent ribs. This ensures
that the structural integrity of the rib structure is not affected
by the recess provided in the ceiling panel.

[0022] A passenger seat arrangement as described above
and/or a passenger cabin region as described above is in
particular suitable for use in an aircraft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The various embodiments will now be explained in
greater detail with reference to the accompanying schematic
drawings, in which:

[0024] FIG. 1 is a side view of a first embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft,

[0025] FIG. 2 s a front view of the passenger seat arrange-
ment according to FIG. 1,

[0026] FIG. 3 is a three dimensional view of the passenger
seat arrangement according to FIG. 1, wherein supporting
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surfaces of the seats of the passenger seat arrangement are
positioned in an upright seating position

[0027] FIG. 4 is a top view of the passenger seat arrange-
ment according to FIG. 1,

[0028] FIG. 5 is an alternative possibility for arranging the
seats in the passenger seat arrangement according to FIG. 1,
[0029] FIG. 6 is a three dimensional view of the passenger
seat arrangement according to FIG. 5, wherein supporting
surfaces of the seats of the passenger seat arrangement are
positioned in a partially reclined position,

[0030] FIG. 7 is a side view of a further embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft,

[0031] FIG. 8 is a side view of a further embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft,

[0032] FIG. 9 is a front view of a further embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft,

[0033] FIG. 10 is a side view of a further embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft,

[0034] FIG. 11 is a side view of a further embodiment of a
passenger seat arrangement installed in a passenger cabin of
an aircraft, and

[0035] FIG. 12 is a top view of the passenger seat arrange-
ment according to FIG. 11.

DETAILED DESCRIPTION

[0036] FIGS.11to 4 show a firstembodiment of a passenger
seat arrangement 10 that is installed in a passenger cabin of an
aircraft. The passenger seat arrangement 10 comprises two
first seats 12 arranged in a row side by side at a first lower level
and two second seats 14 arranged in a row side by side at a
second elevated level. The first lower level at which the first
seats 12 are arranged is defined by a floor 16 of the passenger
cabin, whereas the second elevated level at which the second
seats 14 are arranged is arranged above the floor 16 of the
passenger cabin.

[0037] Each of the first and the second seats 12, 14 com-
prises a supporting surface 18, 20 for supporting a passenger.
Each supporting surface 12, 14 comprises a backrest portion
22a, 22b, a seating portion 24a, 245 and a feet supporting
portion 26a, 265 and is movable between an upright seating
position, see in particular FIG. 3, and a reclined lying posi-
tion. In the upright seating position, the backrest portion 22a,
22b extends at an angle of approximately 90° relative to the
seating portion 24a, 245. To the contrary, in the reclined lying
position, the backrest portion 224, 225 and the feet supporting
portion 26a, 265 extend at an angle of approximately 180°
relative to the seating portion 24a, 24b. In FIG. 1, the position
of passengers occupying the first and the second seats 12, 14
with the supporting surfaces 18, 20 of the seats 12, 14 being
placed in the upright seating position is indicated in continu-
ous lines, whereas the position of passengers occupying the
first and the second seats 12, 14 with the supporting surfaces
18, 20 of the seats 12, 14 being placed in the reclines lying
position is indicated in dotted lines. FIG. 4 is the supporting
surfaces 18, 20 of the first and the second seats 12, 14 in the
upright seating position.

[0038] Asbecomes apparent in particular from FIG. 1, each
of the first and the second seats 12, 14 is constructed in such
a manner that a movement of its supporting surface 18, 20
from the upright seating position into the reclined lying posi-
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tion results in an increase of a distance between the support-
ing surface 18 of a first seat 12 and the supporting surface 20
of a second seat 14 arranged above the first seat 12. In par-
ticular, each first seat 12 is constructed in such a manner that
a movement of its supporting surface 18 from the upright
seating position into the reclined lying position results in a
lowering of the supporting surface 18 relative to the support-
ing surface 20 of the second seat 14 arranged above the first
seat 12 thus increasing the distance between the supporting
surface 18 of the first seat 12 and the supporting surface 20 of
the second seat 14. Furthermore, each second seat 14 is con-
structed in such a manner that a movement of its supporting
surface 20 from the upright seating position into the reclined
lying position results in a raising of the supporting surface 20
relative to the supporting surface 18 of a first seat 12 arranged
below the second seat 14 thus further increasing the distance
between the supporting surface 18 of the first seat 12 and the
supporting surface 20 of the second seat 14. The passenger
seat arrangement 10 thus provides passengers occupying the
seats 12, 14 a high level of comfort independent of whether
the seats 12, 14 are used in their upright seating position or
their reclined lying position.

[0039] As becomes apparent from FIGS. 3 and 4, in the
passenger seat arrangement 10 according to FIGS. 1 to 4, the
first and the second seats 12, 14 are arranged in such a manner,
that a longitudinal axis [.1, L2 thereof extends substantially
parallel to a longitudinal axis L. of the passenger seat arrange-
ment 10. Furthermore, the two first seats 12 and the two
second seats 14 are arranged in a row side by side at the same
position along the longitudinal axis L. of the passenger seat
arrangement 10. The supporting surfaces 18, 20 of the first
and the second seats 12, 14, when arranged in their upright
seating positions, face in the same direction.

[0040] The row of first seats 12 and the row of second seats
14, however, are positioned offset relative to each other along
the longitudinal axis L of the passenger seat arrangement 10.
In particular, the row of first seats 12 and the row of second
seats 14 are be arranged in such a manner that the first seats,
along the longitudinal axis L of the passenger seat arrange-
ment 10, are positioned behind the second seats 14 such that,
when both the first and the second seats 12, 14 have their
supporting surfaces 18, 20 in the upright seating position, the
passengers occupying the first seats have enough head clear-
ance behind the second seats 14.

[0041] The head clearance for the passengers occupying
the first seats 12 with their supporting surfaces 18 in the
upright seating position is maintained, even in case the sec-
onds seats 14 are used with their supporting surfaces 20 in the
reclines lying position, since the second seats 14 are con-
structed in such a manner that a movement of their supporting
surfaces 20 from the upright seating position into the reclined
lying position results in a raising of the supporting surfaces 20
relative to the supporting surfaces 18 of the first seats 12. Ifthe
first seats 12 of the passenger seat arrangement 10 are used
with their supporting surfaces 18 in the reclined lying posi-
tion, the lowering of the supporting surfaces 18 of the first
seats 12 relative to the supporting surfaces 20 of the second
seats 14 provides the passengers occupying the first seats 12
with additional head clearance independent of the state of
operation of the second seats 14.

[0042] The passenger seat arrangement 10 further com-
prises an ottoman 28 arranged at the first lower level in front
of each first seat 12. The ottoman 28 provides for an addi-
tional feet supporting portion for the passengers occupying
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the first seats 12 and is equipped with storage compartments
for storing items such as newspapers and the like. A stair 30
for providing access to the second seat is mounted to a side
surface of the ottoman 28.

[0043] As shown in FIGS. 2 and 3, the passenger seat
arrangement 10 is installed in a passenger cabin region 100
between a first and a second aisle 102, 104, the first and the
second aisle 102, 104 extending substantially parallel to the
each other. The first and the second aisle 102, 104 provide
comfortable access to each one of the seats 12, 14 of the
passenger seat arrangement 10. The passenger cabin region
100 forms a central region of the aircraft passenger cabin.
Thus, the passenger seat arrangement 10 is installed in the
central region of the aircraft passenger cabin making optimal
use of the height of the aircraft passenger cabin in the central
region thereof. To the contrary, side regions of the aircraft
passenger cabin may be equipped in a conventional manner
with one level of seat rows 106, 108 and overhead luggage
bins 110, 112.

[0044] The passenger seat arrangement 10 depicted in
FIGS. 5 and 6 differs from the arrangement 10 according to
FIGS. 1 to 4 in that the first seats 12 are arranged in such a
manner that their longitudinal axes L1, in a direction of view
of a passenger occupying the first seats 12, define an acute
angle o with the longitudinal axis L. of the passenger seat
arrangement 10. Specifically, each first seat 12 is arranged in
such a manner that the feet supporting portion 26a of its
supporting surface 18 is disposed at a greater distance from
the aisle 102, 104 providing access to the first seat 12 than the
backrest portion 224 of its supporting surface 18. The space
between the feet supporting portion 26a of the supporting
surface 18 of the first seats 12 and the aisles 102, 104 then may
be used for arranging the stair 30 providing access to the
second seats 14 at the second elevated level.

[0045] Furthermore, the second seats 14 are arranged in
such a manner that their longitudinal axes 1.2, in a direction
opposite to a direction of view of a passenger occupying the
seats 14, defines an acute angle § with the longitudinal axis L.
of the passenger seat arrangement 10. Specifically, each sec-
ond seat 14 is arranged in such a manner that the backrest
portion 224 of its supporting surface 20 is disposed at a
greater distance from the aisle 102, 104 providing access to
the second seat 14 than the feet supporting portion 265 of its
supporting surface 20. Otherwise the structure and the func-
tion of the passenger seat arrangement 10 depicted in FIG. 5
correspond to the structure and the function of the arrange-
ment 10 according to FIGS. 1 to 4.

[0046] The passenger seat arrangement 10 depicted in FIG.
7 differs from the arrangement 10 shown in FIGS. 1to 4 in
that the first and the second seats 12, 14 are provided with a
supporting surface 18, 20, which, in the reclined lying posi-
tion does not form a flat surface. Instead, when the supporting
surfaces 18, 20 of the first and the second seats 12, 14 are
arranged in the reclined lying position, the backrest portion
22a,22b extends at an angle of approximately 140° relative to
the seating portion 24a, 2456 and the feet supporting portion
26a, 26b. Furthermore, in the passenger seat arrangement of
FIG. 7, only the first seats 12 are constructed in such a manner
that a movement of their supporting surface 18 from the
upright seating position into the reclined lying position
results in a lowering of the supporting surface 18 relative to
the supporting surface 20 of the second seats 14 arranged
above the first seats 12 thus increasing the distance between
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the supporting surface 18 of the first seats 12 and the support-
ing surface 20 of the second seats 14.

[0047] To the contrary, the supporting surface 20 of the
second seats 20 is maintained at a constant level independent
of whether the supporting surface 20 is positioned in the
upright seating position or the reclined lying position. Other-
wise the structure and the function of the passenger seat
arrangement 10 depicted in FIG. 7 correspond to the structure
and the function of the arrangement 10 according to FIGS. 1
to 4.

[0048] The passenger seat arrangement 10 depicted in FIG.
8 differs from the arrangement 10 according to FIG. 7 in that
the passenger seat arrangement 10 further comprises two
third seats 32 arranged in a row side by side at the second
elevated level, wherein each third seat 32 is arranged opposed
to a second seat 14. This arrangement has the advantage that
a single stair 30 may be used to provide access to a second and
a third seat 14, 32. Like the second seat 14, also the third seat
32 comprises a supporting surface 34 for supporting a pas-
senger which is movable between an upright seating position
and reclined lying position. Different from the arrangement
10 depicted in FIG. 7, in the passenger seat arrangement 10 of
FIG. 8, the supporting surfaces 18, 20, 32 of the first, the
second and the third seats 12, 14, 20, in their reclined lying
position again form flat surfaces.

[0049] Furthermore, the passenger seat arrangement
depicted in FIG. 8 further comprises two fourth seats 36
arranged in a row side by side at the first lower level in front
of'the first seats 12. Like the first seats 12, also the fourth seats
36 each comprise a supporting surface 38 for supporting a
passenger which is movable between an upright seating posi-
tion and a reclined lying position. In its reclined lying posi-
tion, the supporting surface 38 of the each fourth seat 36
forms a flat surface. Each fourth seat 36 is constructed in such
a manner that a movement of its supporting surface 38 from
the upright seating position into the reclined lying position
results in the supporting surface 38 of the fourth seat 36 being
arranged at a different level than the supporting surface 20 of
the first seat 12 in its reclined lying position. In particular, the
fourth seats 36 are constructed in such a manner that their
supporting surface 38, in its reclined lying position is
arranged at a higher level than the supporting surface 20 of the
first seats 12 in its reclined lying position in order to allow a
feet supporting portion 26a of the supporting surface 20 of a
first seat 12 to extend below a backrest portion 22d of the
supporting surface 38 of a fourth seat 36 arranged in front of
the first seat 12. Otherwise the structure and the function of
the passenger seat arrangement 10 depicted in FIG. 8 corre-
spond to the structure and the function of the arrangement 10
according to FIG. 7.

[0050] The passenger seat arrangement 10 depicted in FIG.
9 differs from the arrangement 10 according to FIG. 8 in that
the supporting surfaces 18, 20 of the first and the second seats
12, 14, when arranged in their upright seating positions,
extend at an angle of approximately 90° relative to each other.
The backrest portion 225 of the supporting surface 20 of the
second seats 14 thus faces the aisle 102. Similarly, also the
supporting surfaces 18, 38 of the first and the third seats 12,
36, when arranged in their upright seating positions, extend at
an angle of approximately 90° relative to each other. The
backrest portion 22¢ of the supporting surface 38 of the third
seats 36 thus faces the aisle 104. Otherwise the structure and
the function of the passenger seat arrangement 10 depicted in
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FIG. 9 correspond to the structure and the function of the
arrangement 10 according to FIG. 8.

[0051] The passenger seat arrangement 10 depicted in FIG.
10 differs from the arrangement 10 according to FIGS. 1 to 4
in that the supporting surfaces 18, 20 of the first and the
second seats 12, 14, when arranged in their upright seating
positions, face in opposite directions. Otherwise the structure
and the function of the passenger seat arrangement 10
depicted in FIG. 10 correspond to the structure and the func-
tion of the arrangement 10 according to FIGS. 1 to 4.
[0052] The passenger seat arrangement 10 depicted in
FIGS. 11 and 12 differs from the arrangement 10 according to
FIGS. 1to 4 in that the two first seats 12 arranged in a row side
by side are positioned offset relative to each other along the
longitudinal axis [ of the passenger seat arrangement 10.
Similarly, also the two second seats 14 arranged in a row side
by side are positioned offset relative to each other along the
longitudinal axis L of the passenger seat arrangement 10.
[0053] The passenger cabin region 100 accommodating the
passenger seat arrangement 10 further comprises a floor panel
114 supporting the first seats 12. A recess 116 is formed in the
floor panel 114 in such a position that it is suitable to receive
the feet of the passengers occupying the first seats 12. The
provision of the recess 116 in the floor panel 114 allows the
first seats 12 to be arranged with their supporting surface 18
being placed at a lower position relative to the floor panel 114,
since the passengers occupying the seats 12 may place their
feet in the recess 116 when the supporting surface 18 of the
seats 12 is in its upright seating position without loss of
comfort. A plurality of carrier elements 118 is provided for
supporting the floor panel 114. The recess 116 is formed
between adjacent carrier elements 118 thus ensuring that the
structural integrity of the floor construction is not affected by
the recess 116.

[0054] Thepassenger cabin region further comprises a ceil-
ing panel 120. A further recess 122 is formed in the ceiling
panel 120 in such a position that it is suitable to receive the
head of a passenger when accessing the second seats 14. The
provision of the further recess 122 in the ceiling panel 120
allows the second seats 14 to be arranged with their support-
ing surface 20 being placed at a higher position relative to the
first seats 12, since the further recess 122 provides for a
sufficient head clearance for a passenger accessing the second
seats 14. A plurality of ribs 124 is provided for supporting the
ceiling panel 120. The ribs 124 form a part of the aircraft’s
primary structure. The further recess 122 is formed between
adjacent ribs 124 thus ensuring that the structural integrity of
the primary aircraft structure is not affected by the further
recess 122. Otherwise the structure and the function of the
passenger seat arrangement 10 depicted in FIGS. 11 and 12
correspond to the structure and the function of the arrange-
ment 10 according to FIGS. 1 to 4.

[0055] Although specific features of the passenger seat
arrangement 10 have been described with reference to spe-
cific embodiments of the passenger seat arrangement 10,
these features can be combined as needed.

[0056] While at least one exemplary embodiment has been
presented in the foregoing detailed description, it should be
appreciated that a vast number of variations exist. It should
also be appreciated that the exemplary embodiment or exem-
plary embodiments are only examples, and are not intended to
limit the scope, applicability, or configuration of the embodi-
ment in any way. Rather, the foregoing detailed description
will provide those skilled in the art with a convenient road



US 2015/0274298 Al

map for implementing an exemplary embodiment, it being
understood that various changes may be made in the function
and arrangement of elements described in an exemplary
embodiment without departing from the scope of the embodi-
ment as set forth in the appended claims and their legal
equivalents.
What is claimed is:
1. A passenger seat arrangement comprising:
at least one first seat arranged at a first lower level, and
at least one second seat arranged at a second elevated level,
wherein each of the first and the second seats comprises a
supporting surface for supporting a passenger that is
movable between an upright seating position and a
reclined lying position, and wherein at least one of the
first and the second seats is constructed in such a manner
that a movement of its supporting surface from the
upright seating position into the reclined lying position
results in an increase in a distance between the support-
ing surface of the first seat and the supporting surface of
the second seat.
2. The passenger seat arrangement according to claim 1,
wherein the first and the second seats are positioned offset
relative to each other along a longitudinal axis of the
passenger seat arrangement.
3. The passenger seat arrangement according to claim 1,
further comprising an ottoman arranged at the first lower
level in front of the first seat, wherein a stair or ladder for
providing access to the second seat is mounted to a side
surface of the ottoman.
4. The passenger seat arrangement according to claim 1,
wherein the supporting surfaces of the first and the second
seat, when arranged in their upright seating positions,
face in the same direction or in opposite directions or
wherein the supporting surfaces of the first and the sec-
ond seats, when arranged in their upright seating posi-
tions, extend at an angle of approximately 90° relative to
each other.
5. The passenger seat arrangement according to claim 1,
further comprising at least a third seat arranged at the
second elevated level opposed to the second seat.
6. The passenger seat arrangement according to claim 1,
comprising at least one of:
two first seats arranged in a row side by side,
two second seats arranged in a row side by side, and
two third seats arranged in a row side by side.
7. The passenger seat arrangement according to claim 1,
wherein the first seat is arranged in such a manner that a
longitudinal axis thereof, in a direction of view of a
passenger occupying the first seat, defines an acute angle
with the longitudinal axis of the passenger seat arrange-
ment, and/or wherein the second seat is arranged in such
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a manner that a longitudinal axis thereof, in a direction
opposite to a direction of view of a passenger occupying
the second seat, defines an acute angle with the longitu-
dinal axis of the passenger seat arrangement.

8. The passenger seat arrangement according to claim 6,

wherein at least one of two first seats arranged in a row side
by side and two second seats arranged in a row side by
side are positioned offset relative to each other along the
longitudinal axis of the passenger seat arrangement.

9. The passenger seat arrangement according to claim 1,

further comprising at least one fourth seat arranged at the
first lower level in front of the first seat, wherein the
fourth seat comprises a supporting surface for support-
ing a passenger which is movable between an upright
seating position and a reclined lying position, and
wherein the fourth seat is constructed in such a manner
that a movement of its supporting surface from the
upright seating position into the reclined lying position
results in the supporting surface of the fourth seat being
arranged at a different level than the supporting surface
of the first seat in its reclined lying position.

10. A passenger cabin region comprising.

11. The passenger cabin region according to claim 10,

further comprising:

a first aisle, and

a second aisle extending substantially parallel to the first
aisle, wherein the passenger seat arrangement is
arranged between the first and the second aisle.

12. The passenger cabin region according to claim 10,

further comprising:

a floor panel supporting the first seat, wherein a recess is
formed in the floor panel in such a position that it is
suitable to receive the feet of a passenger occupying the
first seat.

13. The passenger cabin region according to claim 12,

further comprising:

a plurality of carrier elements supporting the floor panel,
wherein the recess is formed between adjacent carrier
elements.

14. The passenger cabin region according to claim 10,

further comprising:

a ceiling panel, wherein a further recess is formed in the
ceiling panel in such a position that it is suitable to
receive the head of a passenger when accessing the sec-
ond seat.

15. The passenger cabin region according to claim 14,

further comprising:

aplurality of ribs supporting the ceiling panel, wherein the
further recess is formed between adjacent ribs.
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